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armoDucTioN 


coffiTOJWsst caus« of ■ crippling In childhood , ®ft®r 
polio I with an apprortaat® incidence of 1-2 per 
1CKX) popiilatioa* This means that newly 1 baby 
out of every 2€0 live hiiiais is hom wlih hradn 
damage. In a Kirvey it was observed^ that out of 
every KXM) patients attending out patient department 
of pediatrics, nearly two were suffering from 
cerebral paley (Prabi»Msar and Kumar 1983)* 


the incidence of .cerebral palsy is increasing 






secondly 1^@ iiaproviiig standard of neomtal nurseries 
in affluent cities i«her® Mrs and more low birth 
wei^t and sick babies are being sav^« But in 
developed countriest latter reason is solely respon- 
sible for rising incidence (Brown and Fulford, 1984), 

First published study relating to cerebral 
palsy, dates back to late ei^teenth nentury, %dien 
Little, in his historical article held the obstetric 
factors rei^onsibl®, for the 'cauttstion of c«:*ebral 
palsy (Little, W,J*, 1961), Since then sevend. obstetric 
and perinatal factors had been discussed as the 
causative or prediiposing factorst l^e i^ortant ones 
are • preaaturity. Birth asphyida, Biirtli tmwa, 
HyperbilirubineBia, Hypoglyceala and U8W - babies* 

This had long been a dii^utfid point 'l^t 
what is the aaxlmn age of permanent brain daoage 
for the causation of cerebral palsy* Perlstein et il 
fl3»d the ceiling of ei#t years for the permanent 
bmin damage to occur (Perlstein et al, 1955) ^ 
still later the American Academy of cerebral palsy 
lowered this limit to five years of age (Davis and 
Hill 1980), 



The diagiaosie of cerehral palsy is cllrdeal. 
Patients present with delayed mile stones and perinatal 
history wwally rereal some ahnorraality either before# 
during or after delivery* The neiu^logieal essiaiiiation 
reveals upper »o-tor neuron# sign** with or without 
abnormal mov«3ents. Most of the patients also have 
some associated defects like epilepsy# mental retardation 
or problems related to speech# hearing, vision or 
behavioiir* 


%ilepsy is Qtm of the CMoamonest associated 
problms in patients of cerebral pal^* The incidimce 
of epilepsy in cerebral palsy is much higher than that 
in general population, IhUe 7*3 per 1000 <diildx^# Sjel 
genezal population# Aiff er . fmm epil^i^i^ Ap 

aM Sehgal, H# 19«>)# ab«it 20-50^ patimts of 
cerebral palsy have epilepsy (Irown and Pulford# 1984)* . 
The diagnosis of epilepi^ and its msnag«m«st is of 
paramount importance in patiAits of cerebral palsy 
as it adds further to a crippled baby. Moreover# if 
epilepsy is oontrolled further brain ^Uunage is atleaat 
avoided (Lennojc# 1942 and Waterlaiai 1978)* Some 
patients wilti ipllspiy are misdiagnosed as differing 
from other conditions aisi therefore not treated properly# 





■wbil® soa« patient® ar® dia^aoaeci as Mvlng apllapsy 
y/hmi in fact they haw ol^aer prohl«is via* pseudo- 
seizures and other disorders simulating epilepsy 
(Walton, J* 1985) e#g. Breath holding spalls, atokes- 
adams syndrome, carotid sinus ssnodrxnae ard other 
cardiac dysrrhythaias, syncope, migraine, vertigo, 
narcolepsy, rage-reaction, panic - attacks and eaotional 
out bursts. On the other haM only abnormal behaviour, 
sometimes can be epilepsy. As the anticonvulsants, idiich 
are not free fro® side effects, if started, will have 
to be given for a long period, the diagnosis of epilepsy 
should be definite, Moreover anticsonvi^saat, like 
barbiturates further make a hyperkinetic baby worse. 

Though the diagnosis of epilepsy is umially 
clinical but during the state of dilaans, the electromi- 
cephalography is the only investigative tool whi^ 
may clear ones BdLnd, Been the most lophistcated invearfeipitlons 
of modem times like CT-scan, magnetic - Eeionance - 
imaging sund positron emission tcraography are usually 
not fruitful. It has also beim sem that prognosis 
of patients of cerebral pslay wllh ateormal electm- 
emephalogwphe, is poor, ■ttieugh vice, - vers® is not 


fo find out til® incidonc® of «pil*p8y 
in earetoral palay* 

To find out various «l®ctro®nc«ptol©- 
grapiiic abnorBwlitiea in pationts of 
ctrtbral palay. 

To oata^rlst 1^®s® atnomaXitiaa as 
p®r w®ll d®fin®d n«urol©gieaa s«btyp«8 
of e«r«bral pali^. 

To eorrelat® the electroencephalographio 
atonormaltias with olinical epHepay# 
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HISTORIQIL ASPJECT 


The Mstoiy of cerebreil palsy is more than 
a century old. In his historical treatise, Williaii 
John Little (1962) for the first time gaim a clear 
description of cerebral paliy ar^ noted its relation 
with prtttatur® birth, difficult labour, oM mechanical 
in;3uri@s, during parturition# earlier wrkera- 
had also described cases of cerebral palsy- Andrey 
(1741), Deipech (1^8) and Heine (1860), qpaotM by 
Collier (1924), McJftitt (1^5) r^orted 10 cases of 
infantile hwaiplegia, who mainly showed blood on the 
convexity of brain in each case, Gowers (1888) thcaii^t 
that most cases of cerebral palsy were due to brain , 
damage at birth# Freud (1W) considered the etiology 
of generalised spasticity to be dlfflcxflt and pregaaturs 
labour. Collier (1924) thought 'teat the ^essential 
anatomical cause of diplegia 1# a primary degeneration 
of cerebral nmutJnes from causes idiich are at present 
elusive.® 



since t!ien> and now the term cerebral palsy has been 
universally accepted to denote brain damage during th- 


paralysis (Palsy) due to iopalraaent of central nervous 
system (Cerebral)* The old termiiKJlogy of ^Littlo*!- 
disease** is ^ust one aspect of related disoMer ai%l 
now is ^nonym of cerebml diplegia only (IlJingworth 


aenifestations* IMs ted long been a disputed poibit 
that what Is the aiudiittiai age of permanent brain 
damage which can lead to cerebral palsy or in other 
words » till wtet age does the btein grow aa cerebra: 











Cases of cerebi^l palsy constitute 0,6®a of 
the total admission to pediatric umrd and form 0^2% 
of total out patient pediatric cases in India 
(Sriniimsan et al,, 1975)* 


The incidence of cerebral palsy is highly 
variable as it depends entirely upon the availability 
©f obstetric facilities, socio-econoiaic and cultuml 


status Of taae popt^atioa under study* Its incidence 
is increasing now-a-day, basically due to two reasons- 
Firstly improving standaid of neonatal intensive ©are 
units all over the world and Secoidly paucity of proper 
obstetric care in remote areas of under developed and 
developing countries (Brown and Fulford, 1984), ' , ■ ■ 


Its incidence varias from 0,6 to 6*0 per 
10CX) live births according to various studies* According 
to a report of Ciba Foundation (197®) the prevalence 
rate of cerebral palsy in Britain is 1-2,4 per 10CX3, 

The overall average incidence is around 2,5 per 1000 
live births (Brown mA Fulford , 1984), Calculating at 




Since the tin® of advent, attaapts are 
being mad© to clasatfy various types of presentations 
of cerebral palsy. First attirapt in this direction was 
made by perlstein et al,, %ibose classification with 
relative frequency is as fellows (Farlstein et al., 








AjEKJther detailed ©l&aslfication was produced 
ijust onm year later by Half mad Iijgraa (1956) s» 


■Rlgfet 

‘Left 


1 ,H«iiplegia ■ 

2 . Bilateral Heaiplegia 

3. Diplegia ' ■ 

-Hypotonic 
-Dystonic' 
-Spaatic/Rigid ; 

4. Ataxic Diplegia 

•Hypotonic 
— ^astic 

5. Ataxia 


Riomplegic ^ 

•friplegie 

•Tetraplegic 

‘Predoiiimntll 

UnilateriLL 

*Bllateral 


S. I^skinftsia 

•Dystonic 
' -ChoraoM 
' -Athetoid 
■ . -Tension 
♦•TrMior 

T. Mixed 

The aost unlyersally accepted clasEificetion 
is that produced by American Acadwiy of cerebral palay 
(Down ani Hill, 1980)i- 

A-fype of Motor disorder - 
(1) %asticity 
(ii) Rigidity 

(iii) Athetosis ' ■ : 

Ciy)Ataxla 
(y) Trwttor . 

Cyi)Hypotonla 

Cyli)Mixi^ 

B-^inatomicel Distribution *»• 

•Ci) Tetra plegia 
(ii)Par«pl^i® 

(iil)Triplegia 
Civ)Doi^e Hsaaiplegia 
(y)H«iipI«gia 


-Monoplegic 

-Hemiplegic 

-Triplegic 

-Tetraplegic 


u 

C-.D®gr®e of Sev«rity - 
(i) Mild 
. Cil)l-loderate 
; (iii)S«v®re 

■ The distribution of difforent types of 
cerebral palsy had been quite variable. Soon after 
Perlstein et al,, 1955 (above), Salomonsen and 
Skat«vedt produced following figures (Saloraonsen 


Skatvedt ,,1955) - 


1- SPASTIC , 

55.3% 

Hemiplegia ) 
Monoplegia ) 

20,3% 

Others 

35% 

2- Pure ATHETOSIS 

14,1% 

3» Pure Ataxia 

: . 5% 

4- Mixed 

25.6% 


The distribution pattern reported by Srinivmsan 
®t al,, reveals that Diplegia is the ooteonest pattern 


1« Diplegia 62,7% 

2» Atonic Diplegia 7 #5% 

5- Heaiplegia 20% 

4- Dyiteinetic 3^ 

5— MiudEMtt Brain 6*1^ 

dyafunetion 



Later Sharmat M. et al, reported sem® patterr. 
of dJ.strlLutioa but with slight different figures 
(Lliarma, M. et al,, 1981 )s- 

1- Spastic B2M 

-Diplegia; 

- ■ -Haroiplegia 34.®4' ; 

-Others ' 19*9% 


2- AthetoM 


A- Atonic 


5- Mixed 


As it is well known ttoat incidence of 
cerebral pal ay is correlated with abnoraal-pregniiiicy/ 
delivery/birtti, the etiology aay be classified into 
prenatal, natal and postnatal causes whioh are as 
follows (Garg a«i Srivastaw, 1965) •' 


A- BSMIATAL FACfORS • ^Riese are rtsponaibl® for about 
50?4 cases* 

Ci) Genetic factors are-H^wlyti© disease 
of MW bwn awl Kamioterwst hereditary paraplegia, 
Familial TrwBori, Heraditaiir at^toais, Faallial i^astie 
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painiplogimi FamHial paroj:;^aiial ehorepatlietosis. 

Cii) mumm-L age i Mit@i*«ii (1959) fotaM 

cttrebzml diplegia to be cmmxmr in children of 
younger, mthers and athetosis and aixeci t 3 npe being 
cosimoner in cshildren of older s»>1^era* 

PARITY t Skatredt (1958) found a very 
high incidence ©f ©erebml palsy in first bora and 
similar ims the observation of Gang and Srlvastava 
(1^5)* But Eastaan and Deleon (1955) negated such 
a relatiom^p* 

(iv) FRsmTORITY t Prsaaturity stands out to 
be Idle single aost cowwn factor in the causation of 
cerebral palsy* Siataan et al# (1955) f Churcdiill (1974) 
and Prabhakar et al* (1985) reported that the inoidence 
of preiwturlty in cerebral palsy is tbtree to five tines 
ffiore coiMon than the ■ general population* They all 
observed that nearly 35% oerebral palsied children 
are preterm at birth* A premature baby is more liable 
to birth in;3uryt partial separation of placenttt and 
other types of antepsirtiM hmwsrrhage may lead bolh 
to pTm&tarm labour and foetal anoada thus terminating 
into cerebral palsy (Oarg and Srivmstava, 1965)* 



MIUML-ILlilSSS i aarfe ®t al. (1965) ■ 

reported Ttrious antenatal probl«as like pre- 
eclampsia (16,9^4) > ant^aiHfeiiia herorrhag® (11 
hyperemeaig, vaginal discharge etc. (27*2%) 

B’aher (194?) also reported about 15% cases with 
history of antepartum hemorrhage, 

Cvi) MULTIPLE BIRTHS 1 An Increased Incidence 
of multiple pregnancies has been reported by Asher 
et al. (1950) 5.4%, Shyh Jong (1953) 9%, Qmmmpmk 
et al. (1953) 7.0%, Skatvedt (1958) 6.7% aM Garg 
et al, (1965) 5.6%. 

HATAL CAUSSS - Responsible for about 6C3% (MidoJPi-'fey) 
cases. Abaoraali"^ of labour is qplet conson In 
cerebral palsied patients, like prolongwi laboinr. 

Breech delivery, Cord Prolapse, transverse, lie, 
Caesarian section, precipitate labour. Association 
of cerebral pali^ with these factors had been reported 
by various workers • Asher et al. (1950), Dcaihoff et 
al, (I95l)f^ LHiio field at al, (1^5). 44% oases 
in Skatvedt (1958) series had history of abnormal 
labour while Garg et al* (1965) record such abnormality 
in on® third of their eases. 



my 


neonatal period in 56 •4% of their patioiits 


C- PO 5I?MTAL-GAUS£S t - Important postnatal protoltas 
associated witfe ©arabral palay aro aianiagitis, 
ancepiMilitisi, Hamiotarus* !^e incidence of caiaa 
of postnatal origin is soaewhere hatwaan 1<^ : . 

(Parlstain at al,, 1952) and 20^ (Illingworth^ 1-958), 
mtchall (1959) recorded 1;^ «ich cases and Garg at al 
(1965) ohservsd 2^ pati«Qts due to postnatlal causes. 


Neonatal ;5aundice, fcemictwrus and athetosis 
haw got a ii^rtant oorrelation (Garg et al.,19^) 
Eh. incoE^ihility ims ©hsenred in cases hy 

Bi^indt et al, (1958) aisd la 5#S^ Martin (1960), 
But cases of Eh in-coapatiMllty are very few in 
India due to 


iincon;3ugat®d Bilirubin in blood in the patients of 
hyper bilirubinemia gains access to blood brain barrier 
and deposita® in Basal Qan^ia and ©ereballum* Anoxia 
further accentuates bilirubin toxicity (Diamond-et-al. , 
1966 )* 



With the exception of spastic heaiplegia, the 
lesion in most of cases of cerebral palsy is probably 
deeply situated in the centre of braini in the form of 
dilated III- ventricles as seen in pnmimo-enoephalograBs 
(Skatvedtg et al*, 1955)# ^e intra cerebral hwwrrlmge 
(Subependyxaal and intraventricular) is wst Important 
factor in ^astic diplegia of pimaturity (Churchill 
et al,, 1974, Bwum, 1986), three type of basic defects 
have been described i#dLch either act alone or in 
combination (Skatredt et al., 1955) • 

(i) Cerebral aalfornmtions of genetic origin# 

(il) Cerebral developmental iJihibition caused by , 
damage to fetus in «#br 3 fonio period* 

(lii) Cerebral damage incurred during process of 


birth 1*0* anoxio brain damage* 
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Patbsloficsal filMdLie® on Ida® otli«* Iwid lia¥® 
re«wlt«l i» ©treful iJiacriptioB of variou® c®r@feral 
abnowsalitie® in patients with non progressive neurologic 

disorders and lave led to atteapts, often highly 
speculative, at formulating their cause, A c»hined 
clinical and pathological approach has demonstrated, 
however, that a given neu3?ologic deficit can result 
from a cerebral, malformation of prenatal origin, a 
destructive proeess of perinatal or early postnatal 
onset or malformation and perinatal trauma acting in 
concert various. Pathological i^^nges seen are (Menkes, 
(a) Wide spread tran^furonal degenerations, which 
may be bila-^ally symmetrical, involving 
thalamus and several brain stdin nuclei vis* 
inferior ©ollicuXtif olive and lateral 

l«niscus, 

(b) Periventricular-enoi^haloi^lacia • Bilateral 

necrosis in periventricular distribution which 
is accompanied by . astrocytic awl miciro^ial 
proliferation, epwidymal loss and multifocal 
pabcerticia deg«aerotion* 

(o) Water shed Infarction »* due to sudden arterial 
hypotensioa ©auslr^ certicml infarction of 
.areas wMcdi are ^ 





■feranches @f to*®® larg® eertbral arteri«a# 

(d) Ul®gyria and status Mamoratus of Basal Ganglia • 
, This typ® of laslon Is principally se«n in full 
term asphyxiated hahies. The lesions are located 
mainly in peripheral and dorsal areas of 
cerebral cortex, involving necrosis of gyrl 
at the depth of sulci and the neuronal nuclei 
of tesil. ganglia and brain stem (Brann, 1936), 


The child with damage to the motor mechanisms 
vciOjd be ejected to have damage to oihier parts of t^e 
brain as well. Thus it is accepted that the child with 
cerebral palsy may suffer from a wide apectnM of other 
awsitilogical diwsrders sinde cerebr^al pali^ is merely 
one menifestation of brain damaged child 
Fulford, 1984) . Ttoi these pati«its my have associatiwi - ' 
mental retanlati<m, epilepsyt vi8ml«4efeets vim* 
hmianopia squint, lyopia, optic atrophy, cortical- 
blindness, vimo-spatieal and visuo-mtor problasui, 
game, palsy. Hearing defects, ig»etoh defects, learning 
problms, difficulties of cognitive functions, Behavioural 
problms Hhe reversal of, sleep pattern, irritability, 
ilow at feeding, poor concmtration span, decreased 
ttire^M for fight and fliidi^f smsory problems like 
astereogaosis, sensory innittmtion end problms of 


comiunicRtion (Brown and Fuiford, 1984, Garg et al,, 
1965 ). 

Out of all th®s« handicaps, the most significant 
is epilepsy as it is amenable to treatment, %ilepsy 
in cei^feral palsied childrao is due to cerebral tmuma 
(Woods, 1957). over all in©ld«ic« of epilepsy in 
cerebral palsy imries from 15?^ (Firri®, 1957) to 
6^ (Taimtt, 1944). figure does not inclM® 
commlsions due other problems, like febrile 
convulsions* While only 7.3 per ICKXS ehildraai, in 
general population suffer from ipilepiy (Kaui^ik et al,, 
1980), Gauger A.B, (1951) observed epilepsy in 43% of 
cerebral piilsied ehildian tdille Skatvedt, et al,, (1955) 
20.6%, Perlstiin et al. (1955) 47% and Oarg et al., 
(1965) n^orted that 23.4% patients in their series 
estperiwoioed i^ilepsy, la 'their life. 

the correlation of type of cerebral palsy 
ard iacidttice of epilepsy is disputed,. Son® workers . 
(Gibbs end Gibbs, 1955) reports highest incidence in : 
atonic diplegia (69%) while Aijpd and Cohen (1950), 
Perlstein et al. (1955) and aifebs et si* (1963) observed 


tliat i^jastic ar« laore co]m!K>nly aflactad by saizuraa* 
lliey reported tJie figures of 65%# 57% respectively* 

But it is well known tSiat i^ll^sy is uncoaiiEon In 
atfcetoid and diplegic patients (Gibb and Gibbs 1955), 

Gibbs et al*, 1963 and Garg ®t al*, 1965). According 
to Gibbs and Gibbs (1955) seissures are EK)re conraion 
whore arms are more commonly affected* 

According to type of seizure# all the workers 
had reported that grand mal type seizures are the 
commonest, though incidence reported by them vary. 

The distribution of epileptics in series of Perlsteln 
et al. (1955)- was 53% grand mal type# 24% Jacksonian 
type# 14% generalised type other than grand mal# 1% 
Ifyoclonic type 1.6% petit ami and rest 0*4% had psy<^o»ot©r 
epilepsy. They also compared these figures wilh incidence 
of types of seizures in general |m»pulation mS. observed 

■■I; 

that petit max seizures were coamsinest C6C^)t followed 
by Grand mal (25%)# generalivid but other than grand 
mal (1<¥)# Jacksonian seimcres (3%)# Infantile myoolonus 
(1*5%) and psychomotor epilepsy (0.5%). The corresponding 
figures reported by Gaa?g et al* (1965) are 69?S grand mal# 
20*7% petit mal and 10*^ Ja<^sonljKn type of seizures# 
in patimts of cerebral palsy. 
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ELBCTROMCBHiALOGRAgHY 

Thft al«ctit»iinciphalogri£pl^ Is a contlmoiis 
neasuraamt af the constantly mrying electrical potential 
dlfierwice between any two points on the scalp or 
between one point and an inactive refermice electrode. 
First htman recording was pnblii&ed by Hans Bfsrger 
(1929) although aniaal recordings had been made long 
before by Caton (1875) aM Beck (1890), (Driver et al., 
1982), Ih# basic physiology underlying the EEG is largely 
unknown, but the electrioil activity is probably derived 
priMrily from post syns^tie potentials in the d«drit@s 
of cortical neurones (Kiloh, 1972)* The ESX3 has proven 
to be a useful tool for investigating specific problems 
of theCJS, First recording of human epileptic activity 
was published by Gribbs> I^vls and Lennox in 1955 (Driver 
et sil* j 1982), 

FMiatrios is an area In iMoh ISS has much to 
contribute but in which a sound knowledge of the range 
of £BG noms seen in normal ohUdr^ is an essential 
prerequisite t» interpretation, ftjBSh profitability has 
led to a prollfejcmtioa of wchiaes and several types of 
machines vis, 8, chawiel or 12 or 18 or 20 ehannel 
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recorders are availabla in the warket and some also 
record ECG aad/or MG sioiCltaneously, It is cnatoaary 
to c^emte all c^mnnela at the mam senstivity and 
with aame frequency characteriatic (Klloh at al., 1982). 

Thm placing of electr^ea for ©iinioal 
electroenc^halography ii usually baaiKi on some anatomical 
lantearks on the external surface of the skull. Its 
relationship to the uMerlying parts of brain is of 
great practical laportancet bwfe can not always be 
easily defined (Hellstrost, 1^3)* Sevexal lypes of 
electzxMies had btMi used from time to time* notably 
iphmoMal Meedle electrodes (Bovit et al.i^ I960). 
Itoisopharyngeal electrodes (iHhvor et al,* 1964), w>lder 
pellet electrodes wbedid in bentonite paste (Taylor 
et al.y 1969) aM ItesoethMidal electrodes (Lehtinen 
et al*, 1970). But chloridated slLirtr electxodes with 
electrode jeUy or saline as tb» oostaet medium are 
^st satisfaotory for general use. Qsloriding enables 
the electrodes to present the same resistance to current 

flow in eilSier direotion, go that distortion of SOT 
signals does not occur sut^ a electrode is said to be 
reversible or non polarisable (Kiloli et al., 1982). The 
interface between the mb ject snd electrode should 



iatrwiuce tise rnknimm possible is^iedaiice aM for fhls 
ptirpos® Bentonite paste is generally used (Kiloh et al 
1982 ). 


TMs probloa of eleotxtdle plaoeaent 1mm been 
considered by, aaoi^ others, paa^iig^lion®, itoo suggested 
In 1956 , a system of electrode placfaent and illustrated 
their fmatondoal placement in relation to external iricull 
and the interwal cavities* He qpoted Mettler*® Meuroanatosy 
to delimit the position of cirntral anleus snd sylvian 
fissure* In th® report of ocsnittee on methods of clinical 
examinstion in electroencfl^halography (1957), in idildh 
the 10*20 system of international federation iias outlined, 
which is based on th» measureaeot from a land maric on i&m 
jfdOLill, (Jasper, 1958)* Thou|^ this 10-^0 i^stea has xu>t 
received universal acci^tance, but the advantages of a 
standaxdized systm far out wei^s its slM>rt comings* 


fhtre are some universal acceptance cf the 
methodology of EKJ recording (Kiloh et al*, 1982), 

It should, preferably be carried out in recumbent posture, 
the contact resistances. of alectrodes should be mininiised: 
A caXibermtion signal, usually 100 is then recorded 
simltaneously on all channels end the gains M^ustod 




wrttil each cbimnel gives a dejO-ection' of 1 cm. All 
EiOJ machines have an input switching unit, with a 
master selector, whereby the technician can choose 
from several prewired pattern# end individual channel 
selectors whereby a patteim can be set up at will. 

These patterns of connection betwe«i electrodes aM 
the recording channels are toown as laontages. In 
»ost inwistigations, iaae use of a few standard nontages 
1# sufficient, but in some cases it will be necessary 
for additional montage to be need* The type of mintages 
used In EBG recording has a critical Influence on 
appearwace of a record,, even idien these based on 
standard electrode placement. The Intermtional Federation 
has laid down following .guidelines for design of \ , . 

montages (Jasper, 195S) 

(i.) Recording channid.s should be connected in 
sequwice to rows of eqpMistant Electrodes 
that lie along antero-posterior or transverse 
lines* ■ . V. \ 

(ii) The order of the bbamels, as read from top 
to tl» bottom of the recording paper, should 
In general be «i«h that those rewjrding from 



riipit aid® ©f the head come before those 
recording from the left, 

Clii) Channels recording anteriorly should come 
before “Ihose recording posteriorly. 


fh& »mm« In irhich ■ttae recording pen reproduces 
the voltage fluctuations, between a given pair of 
electrodes depends c^ion the \m.y in which l^e amplifier 
input leads are connected to them. Referring to those 
as lead 1 and iMid .2, the convention is that lead 

1 becomes electronegative with inspect to lead 2, the 
recording pen makes an upwards deflection. In diagrams of 
montages, Im&s 1 are dream aa full lines and l«iftds 

2 as broken lines, so iMt the relative polarity of ; 
a particular discharge can always be deduced. If an 
arrow between two electrodes is used to indicate the 
sense in which the channel is conneted, it should 
point from lead 1 to iMtd 2* There are bssloally 
different types of saontages — Bipolar, unipolar and 
Average refermce (Kiloh et al*, 19®2), ■ 






In m mfmtmm® noatage, «ach cliiurmal 

r®corAs b«tw«®a aa alaotrcNl# (ida lead 1) on sealp mid 
m mmon mtmrmm potwitial Cirta l®ad 2)# ©o®iw>n 
rafartm® i« wally olitaiaed by ^oiniag ^ 


TOWQen fhea. If a localized discharge occurs at or 
near tbe elected® coa«m to tnKS chaimels, these will 
deflect in opposite directions - a phwioaenon known 
as phase reversals. This represent the presence of ; 
an underlying focus, from idiere the discharge is 
originating. 


cdiamel In unipolar montages records 
between one active electrode (lead 1 ) on scalp and 
one relatively ^ Indif f er«nt eiactrcde else where (lead 2) 
The latter is oonnon to all ehanneli and is knom 
as the ecKWon reference* Various sites of this CKwaon 
referimce are ears, nose, cMn or neck etc* But unfor-> 
tunately* it is virtually ii^ssible -to' find a truely 
awtral reference, as they will picsk up certain amount 
of electrical activity from adjacent parts of brain, ; 
and may be contaminated by & variety of i»n«cer®bral 
potentials, all of which will be registered in mXX 
channels for idilch this electrode is reference (KHoh; ; *; 
et al*, 1982 )* ^ ^ ^ ^ 
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all tilt ®l@ctrod«B ©a the scalp to a ©omaon point 
tteoij^ hi^ x^slstanct of equal volume. This systao 
imn originally dtscrihed hy Offntr (1950) ©M used 
hy Gold man (1950), after whom It is sometimes known, 

. The usual standard paractice is to record at 
a paper ipeed of 30 mm/ sec and to adjust master gain 
control so Vcmt the pwi excursions fluctuate between 
0,5 azd 2 asis* If iil#i voltage discharges are anticipated, 
the gkiik ghoviM lie reduced to an extent that allows 
their wn for® to be seen without distortion due to 
mechanioal restriction of deflectiesi, (KHoh et 
al,, 1982)* ^ dtsturbwi or mentally i*etarded ehUd 
M.y need some sedation and for which purpose drugs used 
are • Quinal barbitone, phenobarbitone, Oicdsloiol 
phenaaone, ohlorpromaaint, frimeprmaine -^yptarate, 
prowialne and paraldel^e (Kilob'et al», 1982:)* These 
drugs th«aselveB also produce effect on the ESQ tmcing, 
like beta activity In the form of discrete runs or spindles 
and typically at a frequency of 18-24 Ha* This activll^ has 
frontocentral preponderance and more or less syimietrical ■ 
(Braxier et al*t 1949)* v ^ ^ 



Tli@ termimlog^ comittee of Intonmtiozml : 
Federation (1%6) »u®g®st®d tfcMit features present 
in SSG reciord iitould b© classified into waves, activities, 
rbytlms aad conplexes ratd that «acdi feature should be 
described in terms of its frequefacy or period, anplitude, 
phase reactions, quantity, isorphologf, topography, 
reactivity and variability (KHoh et al. , 1932). 


The principal objective criteria by which a 
record is assessed are based vi^n the frequency, «aplitude 
and shape of waves, ©f which it is composed, upon their 
spatial and temporal ^distrihutioas and upon their 
reactivity to stimulus# An rad retard wnoists of ; 
components of three basic kinds (KHoh et al#, 1932)# 


^Rios® ttmt are fairly continuous and vary 
oft«n rhyth mical. \ 

Thos® that ar« transient# 

Thos® that oomprlm tli»ba©kground activity, 
upon which th@ tm preccdini kiwis ar® sup«r 
i«pos®d* - “ , 


As a ®att«r of ©onvaniwao®, the MO frequwicy 
spoctim is divided ii^ bands that ar® d®signated as 
follows CKiloh et al., 1932) — 
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a callad a apika ¥liaimat ona tliat ia of 30-200 m.sac* 
duration is callad a al»rp waia* Tha a^Iity^a rafara 
to p»>k-top«k ralu. 1» fiv. It 1. doidrod to 

ooopara tlia as^liti^a of particular oooponant in 
it ia praf aimbla that an approprlata wsnopolar montage 
ahould ha uaad (Kiloh at al., 1982)* 


Tha EHS nerwally appears as aiimsoid like 
wave forma of varying fra<|u«i©ia8 in idiloh tha pradoainating 
frequency may ha normally modified by many factors, for 
axampla, opening and closing of tha ayes, state of 
oonsoiousnass, and drugs. One of tha abnormalities l^t 
occurs is that of wave forms that standsout fro® the 
haOkground frequwaoy* Focal slowing, often, hut not 


delta I ^ ' lass than 4 Ks 

theta I 4-less than 8 Mz 

alpha . .1 8-13 Hz 

hate ' I 14 Hz onwards, . 


or loss coBflaonly, slow- growing tmours* Focal slowing 
by itself or comMaed with spikes should » therefore 
make the physician 'teiijak about further studies (Lewis 
@t al,, 1977). 

The interpretation of EES. f ladings in 
children is often difficult because of wide range 
of patterns that occur normally at any one ige* 

During neonatal period ^ the cUnical and biochimical 
state of the child at the time of recording imy be a 
crucial factor in the interpretation of results, Sven 
sOt the wisual analysis of EE6 data in newbons enables 
quite an accurate estiaatioii of gestational, age to be 
wade in pr«aatwi‘ty (Dreyfus - Brisae, 19TO), The EBQ 
of a wakeful, lew days old baby is of relatively low 
voltage, seldom exceeding 50 pV and is composed of 
irregular and aiiQriM^uonous theta and delta components. 




During deep sleep, discrete bursts of generalized 
delta activity occur, often associated wiias faster 
components of few seconds duration, a pattern named 
trace^altemant by Dreyfus- Brisae (1964). 


Vertex sharp waves and %<• complexes begin to 
appear during sleep at about 6 aonidis of age and sleep 
spindles may then also appear in fron-^ central regions, 
though their frequency may be slightly lower than 14 Hz, 
typically seen in adults. During first few months of life 
there is progressive and relatively rapid increase in 
voltage of low frequencies in alert state aM a tendency 
for these to become more rhyiSmilci^* ■ Th% dominant fpequen^ 
also grwlually increases with age* 


At about 18 months, intermittent low freq^cy 
alpha components may begin to appear aM there My be 
quite a marked reduction in amount of occipital activity 
on eye opening. Ikiring 2—6 years the SS30 is usually 
polyrhythmic, different eo^on«its waxing and waning 
Independently of each other* Even some degree of 
asynchrony or asymmetry may be normal upt© the age of 
5 years* Theta rhythms are present mainly at central, 


'li' 


temporal and posterior teraiporal regions. There is 
m tendency for all components to become more eTMant 
over posterior part of head as the child B»ture», From 
5-15 years of age the alpha frequency Increases from 
8 to about 10 Hz in average subject. It cannot be 
wapMsized too strongly that this outline of IHS 
maturation from infancy to adolescence is but an 
average picture, that the rate of evolution will vary 
from child to child and Itot mmy children will depart 
from it in any age group* 

ESI IN CSESBR/kL PALSY 

Electroencephalogiaphic abnormalities in the 
patients of cerebral palsy are very common , First 
attaapt in this direction ws made by Perlstein #t al, , 
(1946) who recorded EEG of 212 eonaecutive cases of 
cerebral pali^. They reported that the incidwice of 
EBG- ab 5 »r®allty was 82^ in seizure group and 45$® in 
seizure gicoup of cerebral palsied c h ildren * 

' }■ 

Still later, in 1951, 4ird and Cohen performed 
WQ recording of 187 patiieits and observed that 85% 
of spasties and 6C^ of athetoid patients had essentially 
abnormal electrotncephalograma* Out of these, the 















incidence of focal abnonaality was. 62^ and 32% in 
spastic and athetoids respectively, Th^ also observed 
that more severe the clinical involvement, more are the 
c^iances of 'SKI abimrmality. However the chances of EEG- 
atoormalities are hi^er in the pati(mts complicated 
by epilepsy. They reported that if there has been 
m history of seizures, the finding fo a normal 
electroencephalogram gives more assiaranee that clinically 
evident seizures will not occur, the chances being 
approximately eight to one in favour of their non-appeamanca 

One year later. Gauger (1951) recorded EEXS in 
88 cerebral palsi«i patimts and seconded the view of 
Aird and Cohen (above) that greater the severity of - 
clinical involv««it, more mrked is the dysrrhythaia 
in IBG, About Of his patients had abnormal BBG- 

Skatvedt, M, (1955) obswved ateoxmal electro- 
encephalograms in 59% patients of cerebral palsy. He 
recorded epil^togenic disiharges in 38% patients whU# 
only 20,6f^ had clinioal epilepsy* 

In a massive stMy over 1500 patients, 

Perlstein 



patieiits with ®pilepgy and in kh% patiants without 
howawr.geneiml cliai*aiEt®r ®f EEG in both 
the groij^a was lauch the tame. They recorded fflaximum 
EEG abnormalities in spastics, exclMing paraplegics. 

About 44% of Ifeeir patients had seimir® disctargea 
althou^ they were not having clinical epilepsy .The 
most frequent seizure discharge in their patients was 
of petit 3SMl type (45%) » followed by spikes (3C^0. 

In theasywBetrio forms (hemiplegia etc.) they observed 
either unilateral on predominantly unilateral BEG 
abnormalities. 66% patients of right h«iplegia had 
left sided abnoxwallties while 64% of left hemiplegia 
had right sided defects. In the asymmetrical recordings 
the common abnoraalltie® were abs«ace or great reduction 
in the amount of spindle activity, absence or great reduction 
of parietal humps in one hemisphere aM alteration of 
norisal frequencies from side to side. 


Still later in 1965 Gibbs and Gibbs reported 
various EEG abnormalities in these patients viz* Hyp* 
sarrhythmia, Bilateml multifocal spikes, unilateral 
wide spread spikes and localised spikes, 5 p#** sec. 
spikes, 14 and € per sec* positive ^ikes, irregular 
diffuse spikes aM slow waves* Out of laaes®, multifocal 



li®mipl®gica and in 91 % of thair, lateralization was 
correct* Suppression of voltage production was a reliatl® 
localizing sign in EBG according to laiesi* 


Sara# year in 1963*' Gibtos and Gibbs perfomed 
a>ilnt©re8ting study to predict epilepsy in cerebral 
palsy with help of SKI, mie doing follow-up of patients 
with negative spiks but no epilepsy (below 2 years) 


follow up of the patients having normal SEG after the 
age of 5 years* 


Later Bauer, H. (1978) recorded 61.3% abnoraal 
EiGs in cerebral palsy. Highest incidence of BEG abnormality 
was in atonic diparesis (71%). ^mmg all i3ie diplegics. 





mTmiAL AID METHODS 


Fifty patients of various Igrpec of cerebral 
palsy, attennaijag taae out patient d^arlaaent of 
pediatrics or admitted in pediatric ward, of 
Maharani iaocai Bai Medical College, sllmnsi, from 
3ept«ber 19OT to August 1988, were included in 
this study, lost ©f tlie patients thIio were admitted, 
bad some associated cem^lications notably ^ilepsy, 

METHODS 

Detailed history pertaining to perinatal 
events was recorded from the mother ©f every patient* 
Regarding Antenatal history questions related t© 
followii^ events were saaced-likt consanguinity, 
infections, an«iia, tox«!iia of pregnancy, hypertensioii, 
diabetes, laalnutrition, any chronic systwiic Illness, 
cervical incoi^etance, polyhydrwaiiios/oligohydraaaios, 
ffiultiple-prepiancy, smoking, irradiation, drug intaJoi, 
elderly or teenage mother, soclo-econoaic status, 
unwed-TOthtrs, Bleeding P/? aM premature rtgjture 
of membranes, The natal history comprised of-Ktusation 
of labour, s»de of delivery, birth trmamp respiratory 
distress, breedli delivery, and precipitate delivery. 



Th® poarfeiMtal history includod Mstory of-Active 

resuscitation required, Apgar score, toirth-weiglit 
gestational-ftge, cyanosis, Listl®*sn«»s, hypoxia. 
Convulsions, Jaundice, S^ticaiia, hypoglycenia, 
Blood-^roup incoi^atibilities, congenital ano- 
laalies and hospitalization any tiae during neo- 
natal period* 


History, of neurological prohlMs or any 
significant systeaic illness during infancy awl 
childhood, i^to the age of 5 years, was then asked- 
viz* Meningitis, aicephalitis, cerehrovaseular 
accidents or encephalopathy# 


History of epilepsy was obtained in full 
detail from the mother of the patient paying 
partlciilar eaphasis to age of onset, frecpency of 
seizures, duration of each spisode, precipitating 
factors like fatigue, li^t, tEWtional-upseti 
type of seizure, pre snd post cojm0.sive events 
sM family history of i^ll^iy# The nature and 
duration of any anti oomwlsant drug intak® was 
also recorded* 



’ Br®ry patient was eaimLned in detail, paying 
particular «splmEis to 'Uie extent oi functional and 
Muatosdcal nwnpological deficit} atooroalily of gait 
©r po8tuu» or wavwient. Any AbnorMility in the six* 
aM almpe of "the head was also looked for, the head 
circumf @r«ace was aeasured at the level of external 
occipital protuberance posteriorly and supra orbital 
ridges anteriorly. The patiant was also exanined for 
any cerebellar sign and s#n»3iy deficit. Every patient 
was Bpecifically asked for the associated handicaps 
viz, seizures, visual defects, speech problws, 
hearing defects, cwmmlcatieii and 'aaotional defects, 
learning probl«s, nental retardation or any congenital 
abnomali'ly , 
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Fimd-us ©xamimtion and X-ray skull, bolSi 
Anterio-posttrlor and lataral views » were perforaad 
in every cast. 

The electroencephalographic recording was 
done in every patient, using eii^t channel 
recorder of Medicsare, Qmiasligarti, Every patiMt 
■was sedated before hand, using syrup chloral hydrate 
in dose of 25-5QBg/kg. Tea twiaity i^st<*a of electrode 
pla»c«ent, accepted internationally, ms usai. 
Electrodes were fixi^ in position using Bentonite 
paste. Both wanopolar and Bipolar aiontages were 
recorded in every case* Only routine r«5ordliig 
ms done in every patient as potentiation was mt 
feasible due to obvious reasons. About half an hour 
long record ms taken in every case. Every record 
ms studied as per intermtionally accf^ted criteria 
given by KHoh et al, 19S2, 

In the end, findings mre tabulated and 
da'ta were analysed statistically. 








K 
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The present study entitled "Electro 
encephalography and Epilepsy in cerebral - Palsy" 
was perofnfied over fifty patiaots, Blectra - clinical 
features of various types of cerebral Palsy were 
studied and following results were ©bservedi- 


The age distribution of l^e patients 
uMer study is shown in Fig* 1.11 patients (2254) 
were upto one year of age while similar number of 
patients belonged to, more than one»to-two years 
age group, 7 patients (14%). were in l&e lasre "^^n 
two-to-three years of age bar# More t!wn ttsree-tofour 
years age group comprised of 6 patlsoits (12%) aM 
identical amber of patients represented the more 
than four-to-five years age group, ftwainlng 9 patimats 
(1^) were older than five yws* The youngest patient 
of th& series was seven months old, utoile the oldest 
patient was of ten years# 

Out Of all the fifty patients studied, 

32 (46%) were male and 18 (3^) were fwales# Thus 
the male f«aale ratio of the present study was I6t9 





CPlg.2), Th« ov®r all nm dlstrltaitton in different 
age groups is also j^own in Fig.i* 


gave history suggestive ox Dxrtn aspnyxx® 
the form of-delayed Cry, Cyanosis and listlassness. 
Distribution of all the patients according to etiology 
is mentioned in table 1, out ©f all the patients 
with history of birth asphyxia some revealed history 
of other associatecJ factors also, lih® Septicenia 

preiMturlty (fflS) and amall for date bablaa (®4) 
R*fflainlng 26K patients had history of birth asphyxia 

only* 


In all, 15 pauiem;® wx-® 

prMaturely ani out of them 4 had associated birtii 
asphyxia also. Itost of the babies (W) bom pr«aturely 
were below 30-32 weeks of gestatioiail age as stated 
hy the mother or mentioned in .hospital discharge records 
The exact birth weight of the babies could not be 
■.**««»*♦•*» mothers did ik>t remember it* 



Etiology 


IJumber of 
Patients 


P®ro@iit»ge 


3 patiwits (6%) rewal«i bistory suggestiw 
of septiceaia and hypoglyciala. Ml of them elabor- 
ated history of delayed onset of feediaf and were 
hospitalised then* 5 patients C10^) bad blstory 
suggestiw of posteaoepbali© onset ♦ Ml of tbw were 
hoi^ltalised thou# only three displayed old records. 


TOTAL 


100 




2 patitnts (4^) gave history of severe and 
pwjlongad jaundice, durli^ early .postnatal period. 

Both were hospitalized during their ailaent aM 
one had uuadergone exchange transfusion while other 
could not, though his discharge recoitls revealed 
serum bilirubin level of 43 mg^ at that time. Hone 
had any major blood-group incoipatibility. 

Post I'leningitic etiology could be disooversd 
in 3 patients (654) of the present study. Out of 
1 patient had septic meningitis fotir months back and 
other two patients had tubercular Meningitis. All 
were hospitalized during their ailment. 

Etiology of 4 patients W) could not be 
ascertained incite of detailed antenatal, natal smd 
postnatal history. The period of infancy and childhood, 
upto the age of five years, was ali© uneventMl, in them. 

The distribution of patients according to 
clinical types of cerebral Palsy is shown in Table 2. 

Most co!»on type of motor disorder was 
j^astioity, showing signs of pytamidal tract invol- 
vement, as. 38 (76^) patients belonged to this type only. 
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2*Quadrip«r«8is 2 


B* HYPOTONm 


all tlia ap&ftticsy diplagio diitrilHiitioti m» amm 
( 46 ^ patitfnta* Nesct pommu disturlsanca in spaetio 
ttu WR« lk«ttlpare«lSi in wliidb f ClC^) ri#it sid«l 









right i^psr limb 


7 (14%) cases belbngetl to hypotonic group* 
They all had hypotonia along with hyper-reflexla 
and extensor plantar response* § (10%) had diplegie 
affection while r«aaining 2 (4%) had CJaiadrlplegio 
invol¥«#nt* 


Only 1 {&) patient in this study shwM 
atheloid movements involving all four limbs and 
another 1 (2%) patient had ataxia of both the 
upper and lower limbs. R®aainiiig 5 (6%) patient were 
categorised as mixed cerebral Bslsy as they aU had 
rigidity awi trwsrs both in all the four limbs. 


According to topographic distribution 
the coiffiaonest type was diparesis idiich was seen in 
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2S (56%) patients ant of tliesa 23 belong®! to spastic 

type and rest 5 had hypotonia. 


lllcroc®irt5ltl' 

JLggg-W.g... 


Topographio 

Distribution 


Patients 


1 ,Monoparesi8 
2«0iparasis 
3. Triparesis 


6, Ousydriparesis 



5 

7 

22# S 

2 , Quatriparesi • 

2 




'A Oimdripire 

««» •* 

^ DuadrixNKresis ‘ 

t 63 ‘ 


---- 

1 „■ 100 
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Out of all' th@ pati«iti of carabral palay with 
miorocaphaly, 21 btloagad to spastic group, 

7 (22,6%) toelongedi to hypotonic groiip, 1 (3*2^) halongad 
to athetosis and rest 2 (6*5^) war# of mixed type* Bo 
patient of ataxic type had microcephaly* ' . 

The occuranoe of microcephaly was highest in ■ 
hypotonic group of cerebral paliiy where all the seven 
patients (lOC^) had microcephaly. The sole patient of 
athetosis also had microcephaly. Incidsnce of aicrocephiiLlF 
among spastica was 55*214 as 21 out of 38 i^astics had 
microcephaly, Bo patient of ataxia had microcephaly, 
but 2 out of 3 (66,6%) patienfea of mixed cerebral 
palsy had microcephaly, (fable 3)* 

itoong other significant congenital anomalies, ; 
it is wrtto-»while to mention that one patient had 
pateat^-ductusHwrteriosus and had uadergoiWi surgery 
for thM same at one year of age. He was suffering 
from spastic diparesis. ■Another patient had bilateral 
'cataract, microcephaly, seizures, aal hepatomegaly and 
thus dlA^aosed to be a case of congenital Bubella, , 
syndrome. He "wss also low birldi weight at birth. He also 





yed. aghast ic dipartsis# Oja« pat! wit istoo 'b#loiiK®d to 
^astic quadriparesis gro\ip had associated arthro- 
jpyposis multiplex congenita* ; ■ 

History of seizures was present in 28 (56^) 
patients* Distribution of aezures in imrious types 
of cerebral palsy is depicted in Table 4. Ma^Jority 
of patients belonged to spastic group (75?^) «id <^et a 
sizeable number of hypotonic patients (21. al«5 
had seizures. Only 1 (3.7?^) patient of mixed type 
comprised the epleptics. was observed that out 
of all the spasties 55.3% had epilepsy* and out of 
all hypotonic patients 85.7% ha«i epilepsy# while 
none of the ataxic or athetoid patlwat had any 
seizure. In the mixed type 1 out of 3 patients C33.3%) 

had epilepsy*' 
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distrilsutioii of various clinical typss of epilepsies 
is also shorn in table 4* Ajsong all the patients with 
generalised tonic clonic type of seizure, 5 b»loas»i 
to spastic diparesis, 3 to rl^t hsiaipareBis, 2 to 
Guadriparesis aM 1 each to hypo'tonic diparesls . 
aM hypotonic qiwdriparesis* 

Myoclonic selsure ws the lecowi next conaaon 
type, observed In 5 (18,096) imtients. All were diparetiesf 
3 were hypotonic and resialniiig 2 were spastic. All 
of these patients had, had se'^rsl episodes daily. 

Next in the sequenoe was genersOLiBed tonic 
epilepsy and focal epilepsy as both were seen in 
3 (10,7^) patients eacii, 2 of the ji^astie di^:^tl© 
and 1 of the i^aatic qyadripaxvtic httd generalisid 
tonic epilepsy little one patisttt each, belonging to 
spastic monoparesis, «?astic ri#it hwaiparesis aM ; 
hypotonic diparesis types were labelled as focal and 
^Jacksonian epilepsy, 

2 (10,7%) pati^ts eaiii had psychomotor 
m& mixed type of epaepn^Tf mt of two patients 
with psyohomotor epilep^ one had i^stic dtparesis 




pati«nts under study, irtier# two patients of post 
Btningitic onset feilateral optic atrophy* 

X-Ray skull did not reveal saay abnonaality in ai^ of tfaa 


The average d#velo|awntal qwtient (I5,Q*) 
among all the fifty patients of eereferal palsy, vaa 
34.^. Differential developmental t|uoti*nt In diffareiri; 
t3rpes of cerebral paliy is sljown in Table % 


I'todiium developaental retaliation was seen in 
Athetosis and spastic Triparaala, iditre developmental ■ 
quotients of only 11^ and were observed respectively 
On the other hand least relwiatioa of developaiait mu 
seen in spastic left ii«i|^reais, spastic nonoparesis 






of.. Cey#l?ral M j 
T opographic 
Distribution 


Motor 

Disordar 


Dsvolopmental 

Quotlent(D,Q.) 


1 •Honoparosis 

2, Diparesis 

3, Tripar®sis 


S«C^Mripar«8i8 


1 . Diparosis 

2, Quadrlparoais 


B» HIPOTOMIA 


C. ATHETOSIS Quadrlparosis 


CAisudrip»r«si8 


D* ATAXIA 


S, MIXED 






NO. OF PATIENTS 



TOTAL NO. OF PATIENT, 


PATIENTS WITH ABNORMAL EEG 


hypotonia ATHETOSIS ATAXIA MIXED 


SPASTIC 


PATIENTS WITH ABNORMAL, ELECTRO ENCHiPl lALOCP^'AE: 




The mean developmental Quotient in spastic 
diparesis was 33.3?^ and in hypotonic diparesis, the 
correaopohding TOlue was Out of all the fifty 

patients under study 29 (5®^) patients had developmental 
quotient values helow the overall average value of 
34 . 95 s, The mean value of developmental quotient in 
all the patients suffering from epilepsy was 30«73^ 
while the corresponding average value in patt^ents 
having aieroeephally was 28, 97^, 

Out of all the 30 patients studied in the 
present aeries, 30 i&M) pati®ats had on® or the 
other ahnormality in electro-encephalography, lest 
20 (W) patients had ®as<mtially normal EDO records. 

The details of electroencephalogmphl© ateormalitles 
in various types of ©erehral j^lsy are mentioned in 
table 6,7 and Fig* 3* , /; . r 

Out of 38 spastic patients I SZ pati«st» 

( 57 ,^) had abaormal electr©en©e|tologrii»s* : 

sole patient of iwtwparesis had holfe focal and gaBarsilJ.iiKi^ 
abnormaliti«B in BHl-recordi hs also had history of 
seizures, the focal 'changes were seen in ttoe^contjd ^ ^ 

lateral hemii^her® in m £©» slow :wave^' 


cdmplioces. 











td.s 











all 23 patients of spastic diparesis > 
abnormal SSCr records. Most of them 
ad generalised changes though 5 had ^ 

1 defects. 2 patients had only focal 
atient of triparesis had normal recording, 


All had focal abaoimlities thou^ two of them also 
had generalised changes. Similarly, 1 out of 3 patients 
with left i^astio hottiparesiif hM abnormal S3S and 
he also showed focal changes in contralateral aide. 


It is importsyat to mention here tJaat out of 
all 30 patients idth abiwnwel timcings only 20 gave 
history of epilepsy idsH® 10 patients never exT-'orienoed 
seizures. Retrospectively ^ mmmm^ of BBQ mmvmUtim 







tfeie series,! 19 patients Imd abnomal electroencephalogwmS: 
The chances of ESS ahnoraality were aaxlBiym in ©yoclonic 
seizures as a3.1 of them (1CX3%) had atononaal tracings. 


Msong all the patiants with ahnornal EEC 
tracings! the mean developstntal quotient was 32.751 
while the ovewill mean ©f all the patients was 3^*^^ 


It ia clear from tM* figure ti»t the 

developmental quotient, higjwr are the ©lwii»e» of 
EEG-ateoimlitles* The ■»!© pati«at in 
had spastic hemiparesis Ci«s^) laad in m he had changes 
suggestive of left hemispherliM&l damage# Mone h^ 
developmental quotient, h^ow 10^ or over 90^# 


If epileptics and their develcpmental quotients 
are correlated CFlg#5) ttm we see that dpH^tica have 
more chances of developaental retardation# lladority 
(8^) of epileptics had developmental quotl^t below 
5C^# The patisttt belonging to 81*»9C^ group l»d ooamilaionS: 
a«sociat»i with septic meningitis , idim he l-t four ‘ , 
months back# ^ L,-'' 


000mmMmm0 


EBGr No. 1 • Gontraliaod i^nnsJaroiwu® apiko®, 
sugg® sting generalisM epilapsy. 


'i "sec. 








Burst of sl©w*ai3d-irt»rp wav«s, suggoating 
g»«pali»td . 










SBS No, 18 - Burst of splkos and sharp mm» and 
phase ravarsalSji, auggestis^ soiaa 
focus around laft poster© central 

CC-) ar«* ' 
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Discussion 


Tkm pr«»«nt «twiy o©i»iti©t®d m 50 patisni 
witti wrious iiraiaii'ta'fcioB# ©arabral pil.iy§ 
«tteM«4 tJtt o«t patiwfe daparfe#«f£fe ©f Padiatri©*# 
M.L.B. Madioal Collag®, JlMttiaii fro« S*pt«to«r 1987 
to Auguit 19^** ■ :: ^ : • 

Mala dewiiiaaca In tiia patiaats of cwrafcral 
palsy is a wdirtrsally ^eemm faot (Partstaia at aX. 
4 Q««i- Giir-ff at al.. 1^5i Sbwm «t •!*# 1981)* 


The reason for this mle doiiljamc® is difficult to 
explain. However, Lennwoc (1955) attributed this 
predilection of siales to their greater liability . 
to congenital cerebral defects and birth to^Jurie®, 

We also experienced wale pr^nderance, as male * 
faaale ratio in our study was 16i9« 

Birth asphyxia was the coia»onest predisposing 
factor in our stiaiy, as (22) of our patients were 
asphyxiated at birth. Out of these, 9^ (4) patients were 
preaatures lAdle rest 3^ (18) bad suffered f«sia birth 
asphyxia inspite of being full term. The reason could 
be poor obstetric cars, home deliveries, mlsBanaged- 
delivery and paucity of diagnostic and therapeutic 
modalities in this field* Udaai (1^5) aai Qarg et al«, 
(1965) reported asphyxia in 5W and 339^ cases respectively 
Anderi©n (1952) stated ttmt, third t© hitlf of an cases 
of cerebral palsy had evldewse of ai»xla at birtti* 

Eastrow, and Deleon (1955) foisad foetal distress to be 
four times coimoner In cerebral palsy than in general 
population.' Bwum (1^) reported 12»t IHegyrla and 
status aarmorstus of 'basal gaagplla ere basic. pathological 
changes .in these babies. The lesions are 

principally in periito^ol and dorsal area® of oerebral^^ ■ 
cortex, involving newoida of «rri at the depth of ; sulci,, 
and the neuronal Mdlei of baaal-iwlia and br»i»*st«». V; 
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Several other worker* had reported prematurity 
as the principal ri^ factor (Itoslaaan @t al,, 195f3, 

Churchill 197^f Prahhakar 1983)* The average incidence 
of prematurity in cerehml palsy, according to them is 
arotmd 35/^» thus prMaturity is five times more common 
in cerebral palsy than general population. About one 
third (30%) of our patients too were prwiatures 
thou^ 8% of th«ft had differed from birth asphyxia also, 
Pr«mturity principally causes ®ibepeadym*l-iatraventricular 
hemorrhage. These lesions are located at the centre of 
hTOispher® is geminal matrix along ventricular region, 
with jiparing of cortical iMMtle (Bi*rm, 1986) « Deep 
white matter of perivmtrieular region at -Gie wjigles 
of ventricles, may undergo cystic degeneration -Peri- 
ventricular Leutomalacia, ' 

The reported incidence of cerebral pali^ due 
to hyperbilirubinemia is hl^y variable* This disparity 
could b® due to the aiae of a«»ple under study and 
occurai»@ of Rh (D) negative individuals in that 
coajmmity* The reported values range froa 17*3% (Brandt 
«t al., 1938) to (ilartia 1^)* foual that 
2 (4%) cases in ©ur study had severe jaundice during 
postnatal period one deiw^pi^ athetosis and other , 
one developed igmstlc diparesis* 8arg at al* (1965) 


Post IMtctive iwathologf is tli® ntxt coaraon 
factor In the causation of ©eralsral palsy. (S) 
patients in our study aaterial post-inf ectiva 
etiology, CSauger (1951) ohseryed 21.5%# Oibbs ®t al, 
(1965) 15%# Qiirg et al. (1965) 14.5%# ®nd Shanaa at ®1. 
(1981) reported 7% suids cases* ^ (3) of the® in ow* 
study had naningitis. Nearly slsiiliup fipires had been 
reported by Garg et al. (1965) 8% tad Smm et el. 

(1981) 7%. R«dning 10% |»ti«Qts bad wic^halitis. 

Garg et al* also reported eneepbalitla in cases* : . . 
Various changes in cerebral ymseulatwtyit vl** vaiculitis 
mA arteritis cause Infarecticn of cortical . structure, 
applied W affected yessel* The off aiding agent a»yv,,^,, v. 
also cause direct des*towiti©n Ca«iirenal-®ecrosis),,,of 






netaroaas but location of most s®i«r® damage variesf 
soiae cases having prtdoninantly cortical involvement 
while in others basal ^glia hear the brunt • 


In order to know the prevalance of various 
clinical types of cerebral palsy we classified cnir 
patients according to classification proposed by 
American Academy of cerebral palsy (Down and Hill 
1980)* %aBtic variety had be®i the most common 
type of cerebral palsy so far observed by various 
workers. Its incidence is reported to vary from 
40^ (Phelps 1942) to 89^ (Herllta et al* 1955)* 

76% of our cases had ipastie type of defect, thuui 
our figures fairly coincide with otibers • Asher et 
al. (1950) 8^, Dundson (1952) B2%, Pertsteln (1953), 
Woods (1957) 70%, Illtngworth (1958) 72%, «it<Aell 
(1959) 78,», Qarg et al, (1960) 74.»i, Sharaa et al, 
(1981, 82,7%). But it is noteworthy that Phelps (1942) 
reported very low incidence of ^astic variety as he 
noticed athetosis to tee equally «w»n* 


Herb in the oecurenoe was lypotosic variety 
which was diagnosed in 14% oases. Other workers reported 
it in 6,5% (Ckiirg et el, 1965) aaad 5% (Shansa et al, 

1981) patients, Relatlfsdly hi0mp inoMenoe of typotonio^ 
type in present series eouM tee the younger age of ' ■■ ' 


type of cerebral palsy. Sharma et ^al (1981) also 
reported nearly siiailar nmaber of such cases (7#3%)« 

But Pobl (1950) and Illingworth (1958) r^ortad 
lower incidence { 2 %) of these type of cases. 

Ihe reported incid«ice of convulsive 
disorders in cerebral palsy ranges from 6^ (Yaanet, 

1944) to 15% (Plrrie ®t al., 1957). 56% cases in 
our study suffered from ^ilepsy. Patients having 

febrile convulsions were not included. Oauger 

% 

(1951) noticed seisures la about 4C^ of his patieaats 
%diile respective values reported by other workers 
are - Perlstein ©t al. (1955) 47% and Garg et al* 

(1965) 23.4%, Our values are illi^tly hl^er and 
the possible esplanatlon for idxlch ©ouM be the 
younger age of our patients^ as 44% of our patlsoits 
were below 2 years of age* The ymuiger patients : 

are TOre coraaonly victimised by leisures (Perlstein 
et al., 1^5). 

If apilsctios are further dic^otosiised.! then 
we see that generalised toaiCMsloiiio was the oononest 
seizure type, observed in 43^ oases. Our this observation 
is further seoondwl by Psrti^'eiii et al* (1955) and ' ^ : 
Gang et al, (1965) lidio ©bservad that typ# of seizure ,,, 
la 53% and 6^ epilapties reapeotively* 10 (8^) «it ■ 
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our patieata m mm® of th«® my lator oonvort into 
spastic or athatold typo CCrothsrs and Pain® 1959). 

The iMicenc® of athetosis reported so far, 
varies, £rom (Phelps, 19te) to 2^ (Herlitz and 
Redln 1955) • ^e oh served athetoid BKiveaents in 
only 1 (2%) case* But other norkers reported higher 
incidence-Perlstein et al. (1955) 2^, CJerg et al, 
(1965) 14.5%t Shaim et al, (1^1) This low 

incidence in our study could he due to declining 
incidence of kemicterus toad hyper hll® ruhli»la, 
as duT'ing earlier studies suitable oanageoent of 
neonatal ^Jaundice lika pljctotherapy and Eschange- 
transfusion, was not available. Phototherapy itself 
was first used by Crsaer et al# in 1956. ■ 

(1) patient fr«i pres«t study naterial • 
ataaslc type of cerebral palsy# Our figures are 
nearly similso* to those rig)orted by Shanaa et al# 
(1981) who observed ataidLa in 0»9^ (2) of their 
patients, thou^i Perlstein et al# (1955) observed 
h% iwch cases# But it win not be wise to coiapar® 

: these casts due to asall ^ple of our study# 

3 prtimit* (m bH riglditjr Md trraors both 
la *11 tJM lour llah*. Tlwy #,r« e«t*gorl**4 la i»lx*d 



as they liiid 'highest incldeaee of mihh seizures (Bauer 


We observed g«a#ralised tonic seizures in 
iOM patients. An the patients of generalised 
tonic type- had spasticity. Perlsteia et al. (1955) 
also h«d ih% patiants of gtnsamlisei iqpilepsy exciptiiig 


IncMeace of Fecal igillepsy was in our 

patients. Two third patients of this variel^ had 
iB^asticilgr while rewaiJilng one third hiai hypotonia. 





£"erlst®in et al, (1955) included 24% and Garg et al* 
(1965) included only 2.5% oases of focal epil^sy. 

7.1% patients in this series l»d psychoiMtor 
epilepsy. They all presented wildi betavlouml abnormality 
episodic onset. No one other than Peristein et al, 

(1955) » observed pgychomotor epilepsy udio reported 
0,4% such cases. This disparity can be due to associated 
behaviouml problems itself in cerebial palsy ifhicsh 
may easily be miBsed or discounti^* Half of these 
patients had spastic diplegia and rest half l«d ateed 
type of cerebral palsy. 

Rest 7.1% of our patients had mbced type seizures 
(more than one variety), ¥e did not observed ai^ patient 
of Petit mal type, 1.6% of Peristein et al, (1955) 
series and 4,^ of Garg et al. (1965) series had Petit 
sal seizures. 

It is important to compare these figures iiith 
general population. Kaushik et al. (1980) stated that . 
out of all the types of i^llepsy in general population, 
Grand-mal mtt the most ocwnon type, observed In 66,5% 
cases, followed by focal seizures (25#^) Psyohomotor _ 
(2%), petit ml i») and misted i^llepay W* The lesser 
oocuwmce of focal i^ilepsy in eerebwl palsy could.be--;. 



reported that oiily 21,7% of aai 'ttieir apaatio 
patients ever had seimirea* 


However incidence of aeiswres was Mi^est 
in hypotonic patients i*®. 85.W* Bauer (1978) also 
ri^orted ma x i m i m incidence in atonic patients hut 
his figures (69^/) ar® lower than ours* It is important 
to mention here that all the patliaits of hypotoni© 
diparesis had epilepsy in our series i*®. an tncld«ioe 
of 100^, None of our pati«ts hidonging to ath®toid 
or ataacic category was epileptic. 


Microcephaly is one of the comaonest associated 
anomaly In the patients of cwehral p^sy (Menkes, 

1980| Brown and fulford, 1984). 51 C^) ©f ow patients 
had microcepMly. Hie iissideiioe of sdcrocsphaly w&st , 
highest in hypotonic type as till of them (1CX^) bad'^ 






( 1983 ) 


Average deveXopieiital of ow MtMdj 

was 34»9^« HaxlBun’ dowlopaantitl ntardatlon was 
observed in Athetosis CS*Q* • 11^)' and i^stio 
trlparesis (B«Q» 1^)« ^ngh «toh asEpbiiftis oan*t 






dev«lopm«ntal quoti«nt of 33»3%$ tM owmll D.Q 
la all tti# spastica i»s 


llectroancsphalographie ' abiiorittlities »« 
quiet frequwit in cerebral palsied cMldreni Imt 
these abnoraalities becoae mm s^tparent and frequanl 
if epilepaor is e^ao associated* All Idie patiaots 
were S(i^ated before hand as tbi^ were not wopemtivi 
However no appreciable difference is iwted in sleep 
and awake recordings (Qaugert 1951)» ’ 


Reported values of abnomal sm traoings in 
cerebral pali^ varies i^poo 6^ (Aird et al* ;_1950t 
Perlstein ®t al. 1955) to m 1951)# However 







6050 of our patients had essentially abr«>rmal EiG ■ 
records. Bauer (191^) foijM fairly similar ramber 
of patients (61,]^) having abiMjrmal electroencephalograms. 

If these patients with abnormal electro encep- : 

halograms are further subclassifiwi then it had been 
observed that maximum abnormality is seen in spastic 
patients. Aird and Cohan (1950) ixsted sm ESQ abnoimlity 
in his study material and Parlstein at al, (1955) 
noted it in about 72^ patients. Thou#! still lower 
figures (61^) had be«i observed by Bauer (1978). 55% 
of our spastics had abnormal electroencephalogroms. 

In contrast f we recorded maximum EBQ abnojraiality 
in Hypotonic patients (70%) but our figures fairly 
coincide with that of Bauer (19^) cowespoi^ing 
figure is 71%. Jtertover i^,6% of mixi^ type of cerebral 
palsy in our study had abnormal E®S« But it is important 
to note here that mixed type of cerebral palsy was 
observed *ln only 6% (3) patl«ats by us. So It will 
be difficult to coiaawt on thaa. Same holds true for 
ataxic art a'i^etoid patients* J^oae of atlMitoid 
patients (0^) had mw electr©en©«>hal©gr«phlc abnoiwality 
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This seems reasonable, because athetosis is caused 
by ©xtrapyramidal lesions, and in^Jurlea to exfcrapyraaidal 
structures (being deep seated) do not usually produce 
abnormality in elec tn>«no®phalograias* 


in the form of inter-ictal discharges or as a laenifestation 
of ictal- brain damage. Out of all Iht patients 
haying abmrMd eleetroencephalogreEts, only tim third 
had epilepsy while rest had abnormality without 
ever experiencing seizures* Gibbs et al,, (1963) however 
observed that normal electroancephalograms are far 
more common amorg non>apilepMos l^ian ^il^tios. In 
our study incidence of abroimal EBG in <i^ileptics ws 
71 f^ Tdille among non apil«pti®s only 30^ had ®bw>r»al 
electroencephalograms. But taie general ^laractor of 
electroencephalographic findings in apil«pti© and 
non epileptic groins In much the same, except for 
lauch higher in cidence of normal records in ixjn>*sei*ure 
group while saich frequwit oocurance of ^ike foci te 
seizure group* 








M 



dtgrae of coneordance axists batwaan 



latar^ity of clinical involvaaent and the laterality 
of electroencephalogrephic abnoimlity in cerebral 
palsy. In syaraetrical foras of carebrel palsy, the 
electroenceplialograpMc abnormalities when present 
are usually bilaterally sysaaetrical but in asyiiisetric 
forms, E130 findings are either unilateral or predominantly 
on contralateral side (Perlstein et el, 1955)* 

About one quarter (26,^) of our patients ted focal 
changes in EEG aM in 62,5% of these cases, the 
lateralization was correct i,e, lateralized to the 
side opposite of motor deficit, Kaadma lateralization 
was seen in hemlparetic patients as all C1(X5%) the 
patients with left hwaiparesis revealed rlg^t hewispherical 
damage while two third patients of ri^t hemiparesis 
had only left sided and rest on# third had predoainaiitly 

■ left aided abnormalities, tone of our patiwits with 
bilateral affection clinically, h®l asywaetrioal 'E®0, 
Reduced voltage production and asymmetry of sleep . 
spiMles were the most signifioant abmrw^ities in 
lateralising EH5, Oibbs et al, Cl^3)noted lateralization 
in 43% eases and out of tJait, in 97% the laterolizatlon 
was correct. But this should not mean tMt brain ia^e ^ , . 

. , .. .. ; ' , ' r'v;, 

■ is exclusively unilateral to heoiplegto patients ^ 

(Gibbs et al, 1963)* , ' ■ 


1 

i: 
















Th% preamt pro^Jact work aatitlad, »El®ctro- 
®iicfliphalogras%- and apili^ay in, c«r«l3ml palay” was 



performed over 50 patlenta of o«nibral paGlay. Every 
patiWEife m.s elassified aoconUng to law! i^aasifioation 
proposed by American of cerebral palsy (Down 

and Hill, 190)). Detailed parinatal history aM history 
of events during infancy aM cMldhood, wpto the age 
of 5 years, was then atftol for, fraa 'toe »ther of 
the patient. Special isosphsuiis tm^jrUtd to 'ite 
history of seizures. Details of developmmtal mile 
stones were ask^ in eimry ease individually. Ccwplete 
physical escamination w&s parforaed in every ease with 
jg^eoial enphsuBiit to nefurologlcal axaninatioii. Ftodus 
escamination and X»ray skull, both A.P. and lateral 
views were done in all the cases* Boutins eleetroan- 
cephalographic recording was done In every patient, 
idio was swiated before hend. Observations were tabulated 
data analysed. 

Age of patients ranged frmi 7 aoa^s t© 

10 years. Kales doalnated in this study and malet , 
female ratio ws 16i9» Fertoitiil factors were »ost., 
ii^portant in the ©auMttion of oerebrel palsy notably , ^ 



Tht »uple vms domlimtfid ipustio 
who eonstituated tim tjwlk (76^) of "teda aariea* Among 
tbem diparoaii naa tb« mmmm&t aotor dofeot as tiwy 
only ooi^ristd of nearly lialf of tha 'total study 

material, Hypotonio cerebral palsy ms toe naxt 
<MfflfflK»nast type# observed by us JUa cases, Atoetosis 
mud a'toado foms were foispid to be tare* 


%ilsp:sy is a fairly common problem as 56^ 
patients# ever aicperimaced seisa*res in toeir life# 

The clinical type of seizure# observed by us# in 
desoewiing order ms •* genaralised toni 0 "©loiii© 
Ifyocloaui C1^)# generalised toMo Cl0#7%)# focal Cl0#7 
Psyohoaotor (7,1%) » altod (7*1?^) wd isntralised 
clonic (3,5%)# Ineldmace Of seizures was highest in ^ 
hypotonio type in S3*7?^ b^ i^ilepsy# 3!h$s was 
followed by i^astio variety# toere 5!^ were epileptics* 
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a sigjiif leant dwelojsaental rataxdatlon as 85P» of 
them had D.Q, totlow 5C^* 

Following concluftiona <»iuM h« draim fros 
present »ti«lyi»- 

1- * Males are predoiainaidsly affected as aalei 

female ratio was I6t9* 

2- Birth Asphyjda aM Fr«8atiiri% are the two 
w^st ooMon etiologlGal factors as these 
only were responsible for two third cases. 

Spastic ont mnflser any other dintcal type 
of cerebral pelsif’ ** patlsaots beloigi^ 
t© this 

4- Seiature disorders are wy frei|ytent in 
cerebid palsied chUdr^ss as W 0 T% Ihan 

hslf (%%) had asiociatM spdepi^* Ifyl^tonic 
type in general and Iqfpstonie dij^resls la 
particular are more cjosMooly cosi^llcated by 
epllepay^ The cos»onest type of selsure dliKirder 
Is gsnerallsed ‘tonlo** € i l<Ma lc C^3^) followed ^ 
Myoclowui Cl^)* 

5- l^welopiftental Retardation is umislly dways,^^_^,|;,;,;, ; 

there in oeri^ril palsy as mma dewdopnent 
qmUmt was mM* itolsM deifeloi»«*tal ' ^ ' ' v^: 



rstardatioE was apparent in Igrpotonlc cerebral 
pa^sy wMle least z*etardation was a feature of 
^stic liMipareals Cl«ft)« 


KLtctroencephalograpMc ateorwlitles are 
quiet frequeacit in ©erebml palsy as 
patients were hawing esswatially atoorwil 
records* Chiaces of EES abmmality are 
»ore if epilepay ia aasooiated* Itereower 
<to9Ces of Ml-ebnoimlity are wore in 
hypotonic cerebral palsy follcwed by spastic 
wariety* 




express itself in aajor convulsions or in ■ 
obvious clinicsal leizures. The miwsr menifestations 


of epilepsy, if present ai^ likely to be 


ffll^er is -the developeental retertotion, 
ware ao’e the Ohences of ^S-Hshnoimlity* 


lliKStix>®ncephSLLogmphy ludds SEwtlier dinension to 
Otar view of eerehrel paliy* In c®*hii»tloia 
with otSier paimeteors of evalustion, it is 
useftil for diagnosis and progi^aisi 








ma 
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